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axis of the cholesteric. At step 2, SPM images were obtained using both the standard SPM probe and the SNOM probe. 
Characteristic periodic structures corresponding to the helix step (~200 nm) were obtained (Figs. 2a, 2b). Comparison of 
Figs. 2a and 2b shows that the image obtained using the SNOM probe is only slightly worse than that obtained using the 
standard SPM probe. This means that the results of SPM and SNOM analyses can be compared accurately. The spatial 
distribution of QDs over the sample was estimated from confocal microscopy data (Fig. 2c). As seen from Fig. 2c, the 
resolution of confocal microscopy is insufficient for detecting the characteristic periodic structures corresponding to the 
helix step (Figs. 2a, 2b). 
In order to correlate the spatial distribution of QDs with the morphological characteristics related to the periodic 
structure of the matrix, we compared the 1D SPM and SNOM scans of the same area of the sample marked in Fig. 2b. 
Figure 2d demonstrates close coincidence between the morphology of the periodic structures determined by the step of 
the cholesteric helix (the SPM results) and the spatial distribution of QD fluorescence determined by the SNOM 
method. Thus, our methodology has allowed us to demonstrate the geometric memory effect and the possibility of 
forming a Bragg-like structure from QDs distributed within a polymeric matrix in a predetermined manner. 
4. Conclusions 
The approach described here and its implementation in the form of the equipment and methodology developed in this 
study is applicable to a wide range of researches in nanotechnology and materials science aimed at development and 
characterization of various types of modern composite materials with predetermined properties. These are materials 
obtained by embedding semiconductor, metal, and carbon nanoparticles and nanoclusters into bulk matrices. The type of 
the matrix may vary in a wide range including various polymeric, LC, and other types. Since layer-by-layer examination 
of samples is performed through repeated microtoming, the main requirement for the matrix is the possibility of their 
high-quality cutting with an atomically smooth diamond microtome knife. For many matrices, this means, e.g., a glass-
transition point lower than room temperature. To date, the effect of carbon fibrils on the properties of PET/PE polymeric 
fibers containing these fibrils, the morphology of the distribution of fluorescent semiconductor NCs in cholesteric LC 
matrices and their effect on the optical characteristics of the LC/NC composite systems, the formation of specific 
nanostructural characteristics in LC/NC composite systems with the memory effect, the 3D distribution of conductance 
in composite structures consisting of a carbon nanotube (CNT) framework in a polymeric matrix (polystyrene CNT), 
and 3D parameters of pores in bioactive porous matrices have already been studied. The special interest as a future trend 
for application of technique presents 3D TERS structural analysis of membrane proteins of viruses and bacteria (Nabiev 
et al., 1990) in relation to their function.  
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